C41H 26 F 6 N 2 S 2 , triclinic, P1 (no. 2), a = 11.7525(12) Å, b = 12.2430(12) Å, c = 13.4210(13) Å, α = 84.914(1)°, β = 66.860(1)°, γ = 82.543(1)°, V = 1759.2(3) Å 3 , Z = 2, Rgt(F) = 0.0459, wR ref (F 2 ) = 0.1268, T = 296(2) K.
Source of material
The title compound was synthesized by condensation reaction of a diarylethene derivative and 9-fluorenone hydrazine in 80% yield. Diarylethene derivative 1-(2-methyl-5-phenyl-3-thienyl)-2-[2-methyl-5-(4-formylphenyl)-3-thienyl] perfluorocyclopentene (0.1 g, 0.14 mmol) and 9-fluorenone hydrazine (0.027 g, 0.14 mmol) were dissolved in 20 mL absolute ethanol solution. After the solvent was removed by vacuum evaporation, an orange-yellow solid was obtained with 80% yield. M.p 452 K-453 K. The title compound crystallized from hexane-dichloromethane at room temperature and produced the suitable colorless crystals for X-ray analysis. 
Experimental details
All non-hydrogen atoms were refined anisotropically. The hydrogen atoms were located geometrically, and their positions and thermal parameters were refined using a riding model during the structure refinement. The F atoms attached to C14 and C15 were found to be severely disordered. A suitable disordered model over two positions was constructed and the restrained refinement proceeded in a fairly satisfactory manner. The model refined against this room-temperature data set suggests that disorder of the F atoms is more extensive than the one modelled here and probably involves the whole cyclopentene ring.
Discussion
It is well known that diarylethene derivatives are typical organic photochromic compounds which have attracted significant research interest due to their excellent thermal stability [6] , outstanding fatigue resistance [7] and rapid response towards light [8] . They are used in optical storage media and optical switching devices [9, 10] . In addition, introduction of certain functional moieties, diarylethenes can not only respond to light but also to some external stimuli, such as cations, anions, acids and bases [11] . Therefore, the applications of diarylethenes have been further extended to colorimetric and fluorometric sensing [12] . In recent years, Schiff bases have been extensively used in diarylethene chemosensors due to their facile syntheses, tunable electronic properties and good chelating capability [13] . Although many photochromic diarylethene compounds have been reported so far, very few crystal structures (5) Occupancies: a = 0.518 (7) , b = 0.482 (7) .
of diarylethene derivatives having an ion-recognizing group have been reported.
To date, many diarylethene-derived Schiff base derivatives have been reported [14, 15] . However, few publications report the molecular structural conformation and photochromical behavior in the crystalline phase. It was found that photochromic reactivity in the single crystalline phase depended on both anti-parallel mode and the distance between active carbon atoms, which should be less than 4.2 Å [16, 17] . Here, we report a new diarylethene derivative with 9fluorenone hydrazone unit and investigated its photochromical properties. A novel diarylethene compound 1-(2-methyl-5phenyl-3-thienyl)-2-{2-methyl-5-[4-(9-fluorenonehydrazone)phenyl]-3-thienyl}perfluorocyclopentene (C41H 26 F 6 N 2 S 2 ) was synthesized and its crystal structure was analyzed in detail.
The molecular structure of the title compound is shown in the figure. It is interesting that the molecule is packed in an anti-parallel conformation, and the intramolecular distance between the two reactive carbon atoms (C11· · · C19) is 3.591 Å. The colorless crystal turned purple upon irradiation with 297 nm light, and the colored crystals reverted to a colorless state upon irradiation with visible light (>510 nm). The photochromism was highly reproducible in the crystalline phase even after 100 repeat cycles, indicating that it could potentially find application in certain optoelectronic devices [18] [19] [20] [21] . In the perfluorocyclopentene ring, both thiophene rings are linked by the C12=C16 double bond 1.353(4) Å [22] , which is shorter than the formal single bond (such as C9-C12, 1.462(4) Å and C16-C17, 1.463(4) Å). The molecule includes four kinds of planar rings. The dihedral angles between the perfluorocyclopentene ring and the two adjacent thiophene rings are 51.8°for S1/C7-C10 and 49.3°for S2/C17,18-C20,21. The dihedral angle between the thiophene ring (S1) and its adjacent phenyl ring is 4.3°. Finally, the dihedral angle between the thiophene ring (S2) and its attached phenyl ring is 25.8°.
